[Mechanism of the interaction of the anticancer antibiotic adriamycin (doxorubicin) with the anion radical O2].
Interaction of the O2. anion radical with adriamycin in water-acetonitrile mixtures was studied by UV-spectroscopy. It was shown that with changing of the water content in the reaction mixture from 0 to 90 per cent O2. practically irreversibly reacted with adriamycin to form the same product. The spectrum of the reaction product was shifted to the long-wave region as compared to that of adriamycin and depended on the solvent composition. In the presence of the proton donors the "regeneration" of the absorption spectrum of the starting antibiotic was observed. To investigate the mechanism of the reaction product formation, electrochemical reduction of adriamycin and its reaction with benzosemiquinone and alkali were studied. Formation of the same compound under the different conditions showed that the primary step of O2. interaction with adriamycin was one electron reduction of the antibiotic. The study suggested the reaction mechanism involving formation of adriamycin semiquinone as a result of the electron transfer from the O2. molecule, splitting out of the sugar moiety and reduction of deoxyaglycone semiquinone into anion of deoxyaglycone tautomer. The possible role of the oxygen anion radical in the mechanism of activation of adriamycin and other anthracycline antibiotics is discussed.